STEERAGE LOCKING SYSTEM FOR VEHICLE 



BACKGROUND Q F THE IN VE NTION 
FIELD O F THE I NV ENTION 

The present invention relates to a steerage locking system 
for a vehicle, and particularly to an improvement in a steerage 
locking system for a vehicle, comprising a control knob mounted 
to a rotor capable of being turned from a LOCK position via an 
ACC position and an ON position to a START position. 

D E SCRIP T IO N QF T HE R ELAT E D A RT 

A conventional system is already known, for example, from 
Japanese Patent Publication No. 6-74683 and the like. 

In the conventional system, however, a control knob is 
integrally formed on a rotor, and when the maintenance of the 
control knob or a part disposed behind the control knob is carried 
out, it is disadvantageously necessary to remove the control knob 
along with the rotor. There is also a steerage locking system in 
which a control knob is mounted to a rotor by press-fitting or 
by claw-engagement. In both cases, however, the control knob 
cannot be removed easily. 

SU MMA R Y QF T H E INVENTI ON 

Accordingly, it is an object of the present invention to 
provide a steerage locking system for a vehicle, wherein the 
maintenance such as exchange of the control knob and the like can 
be carried out easily. 

To achieve the above object, according to a first feature 



of the present invention, there is provided a steerage locking 
system for a vehicle, comprising a control knob mounted to a rotor 
capable of being turned from a LOCK position via an ACC position 
and an ON position to a START position, wherein said control knob 
is detachably fastened from axially outside to a front end of said 
rotor by a screw member. 

With such arrangement of the first feature, the control knob 
can be easily removed from the rotor by loosening the screw member 
from outside the control knob, whereby the maintenance of the 
control knob and the like can be facilitated. 

According to a second feature of the present invention, in 
addition to the arrangement of the first feature, a cover member 
is detachably mounted from outside to the control knob to cover 
the screw member. With such arrangement, the appearance can be 
improved by covering the screw member. 

According to a third feature of the present invention, in 
addition to the arrangement of the second feature, the control 
knob has an opening leading to a keyhole which is provided in the 
rotor so that a mechanical key can be inserted into the keyhole; 
and the cover member inserted into the opening and having a guide 
bore for guiding the insertion of the mechanical key into the 
keyhole is detachably mounted to the control knob to cover the 
screw member disposed within the opening. With such arrangement, 
the appearance can be further improved by ensuring that the screw 
member and the cover member are accommodated in the control knob, 
and the insertion of the mechanical key into the keyhole is 
facilitated by guiding the mechanical key along the guide bore 



in the cover member. 

According to a fourth feature of the present invention, in 
addition to the arrangement of the first feature, the rotor having 
a keyhole, into which a mechanical key can be inserted, is 
relatively turnably inserted into a cylinder which is turnably 
carried in a stationary housing; a plurality of tumblers are built 
in the rotor and biased by a spring in a direction of engagement 
with the cylinder in such a manner that the engagement with the 
cylinder is released in response to the insertion of the normal 
mechanical key into the keyhole; and a key insertion-restraining 
means is mounted on the rotor and adapted to permit the insertion 
of the mechanical key into the keyhole in a state in which the 
rotor is in the LOCK position, but to inhibit the insertion of 
the mechanical key into the keyhole when the rotor has been turned 
from the LOCK position using the control knob. 

With such arrangement of the fourth feature , when the rotor 
has been turned from the LOCK position by the control knob, the 
insertion of the mechanical key into the keyhole is inhibited by 
the key insertion-restraining means. Therefore, the mechanical 
key cannot be erroneously inserted upon turning the rotor by the 
control knob, and thus the possibility of the occurrence of the 
erroneous operation due to the insertion of the mechanical key 
can be eliminated. 

According to a fifth feature of the present invention, in 
addition to the arrangement of the fourth feature, the key 
insertion-restraining means comprises: a slider which is mounted 
to the rotor so that it can be slid between an insertion-permitting 
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position for permitting the insertion of the mechanical key into 
the keyhole and an insertion-inhibiting position for inhibiting 
the insertion of the mechanical key into the keyhole, while being 
biased toward the insertion-inhibiting position, and so that an 
urging force from the mechanical key toward the insertion- 
permitting position is applied to the slider in response to the 
insertion of the mechanical key into the keyhole; and a 
sliding-movement restraining member which is mounted to the rotor 
so that the sliding of the slider to the insertion-permitting 
position is permitted in the state in which the rotor is in the 
LOCK position, but the sliding of the slider to the 
insertion-permitting position is inhibited when the rotor has been 
moved from the LOCK position. With such arrangement, the key 
insertion-restraining means can be constituted simply by the 
slider and the sliding-movement restraining member. 

According to a sixth feature of the present invention, in 
addition to the arrangement of the first feature, the control knob 
has an opening leading to a keyhole which is provided in the rotor 
so that a mechanical key can be inserted into the keyhole; a knob 
cap is detachably mounted to the control knob so that it is fitted 
into the opening to close the keyhole; and a resilient portion 
is integrally formed at a tip end of the knob cap to resiliently 
contact with an inner surface of an end of the opening adjacent 
the keyhole. 

With such arrangement of the sixth feature, the knob cap 
closing the keyhole is fitted into the opening which is provided 
in the control knob and leads to the keyhole in the rotor. 



5 

Therefore, when the mechanical key is not used, the keyhole becomes 
invisible by closing the keyhole by the knob cap, leading to an 
improvement in appearance. Moreover, the knob cap is fitted into 
the opening in such a manner that the resilient portion resiliently 
contacts the inner surface of the end of the opening adjacent the 
keyhole. Therefore, the knob cap can be guided, while providing 
a moderate resistance feeling during the mounting of the knob cap 
to the control knob, and moreover it is possible to suppress the 
chattering of the knob cap within the control knob upon mounting 
the knob cap to the control knob. 

The above and other objects, features and advantages of the 
invention will become apparent from the following description of 
the preferred embodiment taken in conjunction with the 
accompanying drawings . 

B R I EF DES C RIPTI O N QF THE DRAWI NGS 

Fig. 1 is a vertical sectional side view of a steerage locking 
system for a vehicle when a mechanical key is not used. 

Fig. 2 is a sectional view taken along a line 2-2 in Fig.l. 

Fig. 3 is an enlarged view of essential portions of Fig. 2. 

Fig. 4 is a view taken in a direction of an arrow 4 in a state 
in which a knob cap has been removed. 

Fig. 5 is a sectional view similar to Fig. 2, but in a state 
in which the mechanical key has been inserted. 

Fig. 6 is a sectional view of a housing and a cylinder, taken 
along a line 6-6 in Fig.l for explaining the function of a 
positioning means. 
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Fig. 7 is a sectional view similar to Fig, 2, but in a state 
in which the control knob has been pushed in. 

Fig. 8 is a sectional view taken along a line 8-8 in Fig. 2 
and showing the structure of a key insertion-restraining means 
when the mechanical key is not used. 

Fig. 9 is a sectional view taken along a line 9-9 in Fig. 5 
and showing the structure of the key insertion-restraining means 
when the mechanical key is not used. 

Fig. 10 is an exploded perspective view of a rotor, the 
control knob, a key guide member, the knob cap and a lens. 

DES CRIP TI O N OF T HE P REFERRE D EMBODI MENT 
The present invention will now be described by way of a 
preferred embodiment with reference to Figs.l to 10. 
Referring first to Figs . 1 and 2, a steerage locking system includes 
a body 11 made of a metal and mounted to a steering column (not 
shown) , a cooperative turn shaft 12 turnably supported in the body 
11, a rotary switch 13 mounted to a rear end of the body 11 and 
connected a rear end (a left end in Figs.l and 2) of the cooperative 
turn shaft 12, a locking mechanism 14 capable of being switched 
over between a locking state inhibiting the turning of a steering 
shaft (not shown) and a unlocking state permitting the turning 
of the steering shaft in response to the turning of the cooperative 
turn shaft 12, a housing 15 disposed in a front portion of the 
body 11 in front of the cooperative turn shaft 12 to be fixed thereto, 
a cylinder 16 turnably supported in the housing 15, a rotor 17 
which is disposed coaxially with the cooperative turn shaft 12 
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and relatively turnably inserted into the cylinder 16 and which 
is relatively non-turnably fitted at its rear end into a front 
end of cooperative turn shaft 12, a plurality of tumblers 18 built 
in the rotor 17 so that they can be switchably engaged with and 
disengaged from the cylinder 16, a first block lever 19 capable 
of engaging with the cylinder 16 to inhibit the turning of the 
cylinder 16, and a second block lever 20 capable of engaging with 
the cooperative turn shaft 12 to inhibit the turning of the 
cooperative turn shaft 12. 

Referring also to Fig. 3, a cover 21 for covering a front 
end of the housing 15 is mounted to a front end of the body 11. 
A ring member 22 made of a synthetic resin is mounted to the cover 
21 to cover the cover 21. 

Referring to Fig. 4, the following positions are indicated 

* 

at circumferential distances on a front surface of the ring member 
22 : a M 0" position which is a LOCK position for bringing the locking 
mechanism 14 into a locking state; an "I" position which is an 
ACC position in which an electric power can be supplied to an 
auxiliary other than an engine; a position which is an ON 

position for bringing the engine into a turned-on state; and a 
''III" position which is a START position for starting the engine. 

A ring-shaped collar 23 is fixed to the rotor 17 in the rear 
of the housing 15 by a spring pin 24. A rear end of the rotor 17 
protruding behind the collar 23 is connected in an operatively 
associated manner to a front end of the cooperative turn shaft 
12 so that it can be relatively axially moved in a limited range , 
but it is inhibited from being relatively turned about an axis. 
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A spring 25 for biasing the rotor 17 forwards is mounted between 
the cooperative turn shaft 12 and the rotor 17. 

The housing 15 is provided at its rear end with a collar 
portion 15a which thrustingly supports a rear end of the cylinder 
16. A limit of forward movement of the rotor 17 biased forwards 
by the spring 25 is defined by the abutment of the collar 23 against 
the collar portion 15a at the rear end of the housing 15. 

A restraining groove 26 is provided on an outer periphery 
of the collar 23 to extend axially. An engagement protrusion 27 
is provided at the rear end of the housing 15 and adapted to be 
engaged into the restraining groove 26 to inhibit the turning of 
the rotor 17 in a state in which the rotor 17 at the LOCK position 
is at the forward movement limit with the collar 23 abutting against 
the collar portion 15a. Therefore, when the rotor 17 is turned 
from the LOCK position to the ACC position, it is necessary to 
push in the rotor 17 against the spring force of the spring 25 
to a position in which the engagement protrusion 27 is disengaged 
from the restraining groove 26. Moreover, when the pushed-in 
rotor 17 is turned toward the ACC position, the rotor 17 is turned 
with a front surface of the collar 23 being in sliding contact 
with a cam face 27a formed on a rear surface of the engagement 
protrusion 27. The cam face 27a is formed to guide the rotor 17 
with the collar 23 being in sliding contact with the cam face 27a 
so that the rotor 17 is returned to a position taken before the 
pushing operation in response to the rotor 17 turning from the 
ACC position to the ON position. 

Namely, the operation for pushing the rotor 17 is required 



for turning the rotor 17 from the LOCK position to the ACC position, 
and the rotor 17 is advanced to the original position in response 
to the further turning from the ACC position toward the ON position. 
On the other hand, when the rotor 17 is turned from the ON position 
through the ACC position toward the LOCK position, an operation 
for pushing the rotor 17 against the spring force of the spring 
25 is required. 

A control knob 30 is mounted to the front end of the rotor 
17, so that when the operation by the control knob 30 is permitted, 
the rotor 17 can be turned from the LOCK position via the ACC 
position and the ON position to the START position by grasping 
and manually operating the control knob 30. 

The rotor 17 is provided with a bottomed keyhole 31 whose 
front end opening faces the front end of the rotor 17, as shown 
in Fig. 5. The cross-sectional shape of the keyhole 31 is a 
rectangular shape such that it extends a long distance along one 
diametrical line in order to permit the insertion of a mechanical 
key into the keyhole 31. 

A transponder 33 and a cell 34 are built in a grip 32a of 
the mechanical key 32. On the other hand, an antenna 35 for 
communicating with the transponder 33 upon the insertion of the 
mechanical key 32 into the keyhole 31 is built in the ring member 
22 . When the mechanical key 32 is used, the starting of the engine 
is possible only when it has been confirmed, based on the 
communication between the transponder 33 and the antenna 35, that 
the mechanical key 32 is a normal mechanical key. 

The tumblers 18 are built in the rotor 17 at a plurality 
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of points axially spaced apart from one another, while being biased 
radially outwards by a spring. A plurality of tumbler-engagement 
grooves 36 are provided in an inner surface of the cylinder 16 
to extend axially so that the tumblers 18 are engaged into the 
tumbler-engagement grooves 36. When the normal mechanical key 32 
has been inserted into the keyhole 31 in the rotor 17 , the tumblers 
18 are moved to positions in which they are disengaged from the 
tumbler-engagement grooves 36, whereby the turning of the rotor 

17 is permitted. On the contrast, in a state in which the normal 
mechanical key 32 is not inserted into the keyhole 31, the tumblers 

18 remain engaged in the tumbler-engagement grooves 36, so that 
the axial movement of the rotor 17 relative to the cylinder 16 
is permitted, but the turning of the rotor 17 relative to the 
cylinder 16 is inhibited. 

The cylinder 16 is provided at its rear portion with a 
lever-engagement groove 37 into which the first lever 19 is brought 
into engagement to inhibit the turning of the cylinder 16, when 
the rotor 17 is in the LOCK position in a state in which it cannot 
be turned relative to the cylinder 16 by the engagement of the 
tumblers 18 with the cylinder 16. The first block lever 19 is 
turnably supported in the body 11 through a support shaft 38, so 
that it can be switched over between a state in which one end thereof 
is in engagement in the lever-engagement groove 37 in the cylinder 
16 to inhibit the turning of the cylinder 16 about the axis, as 
shown by a solid line in Fig.l, and a state in which it is out 
of engagement in the lever-engagement groove 37 to permit the 
turning of the cylinder 16 about the axis, as shown by a dashed 
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line in Fig.l. A spring 39 for biasing the first block lever 19 
in a direction of engagement with the cylinder 16 is mounted under 
compression between the body 11 and the first block lever 19. 

A tip end of a plunger 41 of a first solenoid 40 is inserted 
through and engaged in the other end of the first block lever 19, 
so that when the first solenoid 40 pulls in the plunger 41 in its 
energized state, the first block lever 19 is turned against a spring 
force of the spring 39 to a side in which it is disengaged from 
the lever-engagement groove 37 in the cylinder 16. 

The energization of the first solenoid 40 is controlled by 
a control circuit (not shown) , which is adapted to energize the 
first solenoid 40, when it has been judged that the turning of 
the cylinder 16 is permitted in response to the confirmation of 
the identification of an ID code in a communication between a 
vehicle and a mobile instrument carried by a vehicle user, the 
communication being conducted upon pushing the control knob 30 
as a trigger, thereby permitting the turning of the cylinder 16. 

Referring also to Fig. 6, the position of the cylinder 16 
around the turning axis when the rotor 17 incapable of being turned 
relative to the cylinder 16 due to the engagement of the tumblers 
18 with the cylinder 16 is in the LOCK position, i.e., the position 
in which the first block lever 19 can be engaged in the 
lever-engagement groove 37, is determined by a positioning means 
42. 

The positioning means 42 is comprised of a fitting recess 
43 of a substantially V-shape provided around the outer periphery 
of the cylinder 16 and having inclined faces 43a, 43a on 
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circumf erentially opposite sides of the cylinder 16, a sphere 44 
capable of being fitted into the fitting recess 43 while contacting 
both the inclined faces 43a, 43a, and a spring 45 for exhibiting 
a resilient force for biasing the sphere 44 toward the fitting 
recess 43. The sphere 44 is accommodated in a guide bore 46 
provided in the housing 15. The coil-shaped spring 45 is mounted 
under compression between the sphere 44 and a lid member 47 mounted 
to the housing 15 to close an outer end of the guide bore 46. 

In the positioning means 42, when the rotor 17 is in the 
LOCK position, the sphere 44 is fitted into the fitting recess 
43 by the spring force of the spring 45; and when the sphere 44 
is put into contact with either one of the inclined faces 43a, 
43a on the opposite sides of the fitting recess 43, e.g., the right 
inclined face 43a, a counterclockwise force shown by an arrow 50 
in Fig. 6a is applied to the cylinder 16, and when the sphere 44 
is put into contact with the left inclined face 43a, a clockwise 
force shown by an arrow 51 is applied to the cylinder 16. Thus, 
the position of the cylinder 16 around the turning axis when the 
rotor 17 is in the LOCK position is determined at a location in 
which the clearances between the opposite sides of the first block 
lever 19 and the side face of the lever-engagement groove 37 are 
equal . 

A control substrate 52 is mounted to the body 11 so that 
it is disposed outside the housing 15. A protective cover 53 is 
mounted to the body 11 to cover the control substrate 52. A knob 
switch 54 for detecting that the control knob 30 has been pushed 
in as shown in Fig. 7 is mounted to the control substrate 52 so 
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that it is turned on by pushing the knob switch 54 by a tapered 
urging face 23a provided on the collar 23. In response to the 
turning-on of the knob switch 54 , a signal is transmitted from 
a transmitter or the like built in an instrument panel (not shown) 
of the vehicle to the mobile instrument carried by the vehicle 
user, to urge the transmission of the ID code. If the ID code is 
identified, the turning of the cylinder 16, i.e., the turning 
operation of the control knob 30 mounted to the rotor 17 incapable 
of being turned relative to the cylinder 16 is permitted. 

A turning-detecting switch 55 is mounted on the control 
substrate 52 adjacent and behind the knob switch 54. The 
turning-detecting switch 55 contacts with an outer surface of a 
connecting tube 12a which is coaxially provided at a front end 
of the cooperative turn shaft 12 in such a manner that the rear 
end of the rotor 17 is fitted into the connecting tube 12a for 
non-turning and for axial relative movement. An outer surface of 
the connecting tube 12a is formed so that the distance from an 
axis changes in response to the turnings of the rotor 17 and the 
cooperative turn shaft 12. Thus, the switching mode of the 
turning-detecting switch 55 is changed in response to the turnings 
of the rotor 17 and the cooperative turn shaft 12. 

Referring also to Fig. 8, a key insertion-restraining means 
56 is mounted at the front portion of the rotor 17 and adapted 
to permit the insertion of the mechanical key 32 into the keyhole 
31 in the state in which the rotor 17 is in the LOCK position, 
but to inhibit the insertion of the mechanical key 32 into the 
keyhole 31 when the rotor 17 has been turned from the LOCK position 
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to the ACC position, using the control knob 30. 

The key insertion-restraining means 56 comprises: a slider 
57 which is mounted to the rotor 17 so that it can be slid between 
an insertion-permitting position for permitting the insertion of 
the mechanical key 32 into the keyhole 31 and an insertion- 
inhibiting position for inhibiting the insertion of the mechanical 
key 32 into the keyhole 31, while being biased toward the 
insertion-inhibiting position, and so that an urging force from 
the mechanical key 22 toward the insertion-permitting position 
is applied to the slider 57 in response to the insertion of the 
mechanical key 32 into the keyhole 31; and a sliding-movement 
restraining member 58 which is mounted to the rotor 17 so that 
the sliding of the slider 57 to the insertion-permitting position 
is permitted in the state in which the rotor 17 is in the LOCK 
position, but the sliding of the slider 57 to the insertion- 
permitting position is inhibited when the rotor 17 has been moved 
from the LOCK position. 

A first slide bore 59 is provided in the front portion of 
the rotor 17 to extend across the keyhole 31 in a direction along 
one diametrical line of the rotor 17. The slider 57 is fitted into 
the first slide bore 59 for sliding between the insertion- 
permitting position in which one end thereof protrudes from the 
rotor 17, and the insertion-inhibiting position in which one end 
face thereof is flush with the outer surface of the rotor 17. 

A key insertion opening 60 for permitting the insertion of 
the mechanical key 32 is provided in the slider 57 so that it is 
positioned to correspond to the keyhole 31 in the insertion- 
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permitting position and it is offset from the keyhole 31 in the 
insertion-inhibiting position. 

The sliding-movement restraining member 58 is formed into 
a ring shape surrounding the rotor 17, and is fitted into the 
housing 15 so that it can be turned relative to the rotor 17 in 
a space where the first slide bore 59 is provided. A restraining 
. bore 61 is provided in the sliding-movement restraining member 
58 to extend between inner and outer surfaces of the sliding- 
movement restraining member 58, so that one end of the slider 57 
lying in the insertion-permitting position can be engaged into 
the restraining bore 61. 

On the other hand, a guide tube 62 is integrally provided 
on the housing 15, so that it leads to the restraining bore 61 
when the rotor 17 is in the LOCK position, as shown in Fig.8A. 
An inner end of a key switch slider 63 slidably received in the 
guide tube 62 abuts against one end of the slider 57 when the rotor 
17 is in the LOCK position . Moreover, a spring 65 is mounted under 
compression between a cap 64 closing an outer end of the guide 
tube 62 and the key switch slider 63, so that the key switch slider 
63 is biased by the spring 65 in a direction to abut against the 
slider 57, and the slider 57 is biased toward the insertion- 
inhibiting position by a spring force of the spring 65 in a state 
in which the key switch slider 63 and the slider 57 are in abutment 
against each other. 

Thus, when the rotor 17 is in the LOCK position as shown 
in Fig.8A, contact surfaces of the key switch slider 63 and the 
slider 57 are flush with the outer surface of the rotor 17. When 
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the rotor 17 is turned from the LOCK position to the ACC position 
as shown in Fig.8B by the control knob 30, the slider 57 is turned 
along with the rotor 17, while remaining in the insertion- 
inhibiting position. Therefore, when the rotor 17 is turned from 
the LOCK position to the ACC position by the control knob 30, it 
is impossible to insert the mechanical key 32 into the keyhole 
31 in the rotor 17. 

On the other hand, when the mechanical key 32 is inserted 
into the keyhole 31 in the rotor 17 which is in the LOCK position, 
as shown in Fig.9A, an urging force is applied from the mechanical 
key 32 to the slider 57 toward the insertion-permitting position, 
whereby one end of the slider 57 is brought into engagement in 
the restraining bore 61 in the sliding-movement restraining member 
58 , so that the contact surfaces of the slider 57 and the key switch 
slider 63 are flush with the outer surface of the sliding-movement 
restraining member 58. Therefore, when the rotor 17 is turned from 
the LOCK position with the mechanical key 32 being inserted into 
the keyhole 31, the slider 57 is turned along with the rotor 17, 
while being in sliding contact with the inner surface of the housing 
15, and the key switch slider 63 is brought into sliding contact 
with the outer surface of the sliding-movement restraining member 
58 , as shown in Fig.9B. 

The key switch slider 63 is integrally provided with an arm 
63a which protrudes to the outside from a window 66 provided in 
a sidewall of the guide tube 62. A key switch 67 is mounted to 
the control substrate 52 and adapted to detect the arm 63a, as 
the slider 57 is slid to the insertion-permitting position in 
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response to the insertion of the mechanical key 32 into the keyhole 
31. 

A first key slider 71 is slidably mounted to the front portion 
of the rotor 17 in front of the slider 57 , so that it is slid in 
one direction along one diametrical line of the rotor 17 by the 
insertion of the mechanical key 32 into the keyhole 31. A second 
key slider 72 is slidably mounted at the front portion of the 
housing 15, so that it is urged by the first key slider 71 upon 
the insertion of the mechanical key 32 into the keyhole 31. 

Moreover, an inclined face 72 is formed at an end of the 
second key slider 72 adjacent the first key slider 71, and inclined 
so that it is going away from the first key slider 71 toward the 
front. An inclined face 73 is provided on the rotor 17 and adapted 
to contact the inclined face 72a upon pushing in the rotor 17 by 
the control knob 30, thereby urging the second key slider 72 in 
a direction away from the rotor 17. 

Namely, either when the mechanical key 32 is inserted into 
the keyhole 31 and when the rotor 17 is pushed in by the control 
knob 30 without insertion of the mechanical key 32 into the keyhole 
31, the second key slider 72 is urged in the direction away from 
the rotor 17. 

A front end of an operating lever 74 extending longitudinally 
within the body 11 and turnably supported in the body 11, is 
disposed outside the second key slider 72. The operating lever 
74 is biased in a direction of abutment at its front end against 
the second key slider 72 by a spring force of a spring 75 interposed 
between the operating lever 74 and the body 11. The operating 
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lever 74 is turned in a direction opposite from the direction in 
which it is biased by the spring 75, in response to sliding of 
the second key slider 72 in a radially outward direction of the 
rotor 17. 

The second block lever 20 is capable of being turned between 
an engaged position in which it is engaged with an axially 
intermediate portion of the cooperative turn shaft 12 to inhibit 
the turning of the rotor 17 from the ACC position to the LOCK 
position and a disengaged position in which it is disengaged from 
the cooperative turn shaft 12 to permit the turning of the rotor 
17 from the ACC position to the LOCK position. The second block 
lever 2 0 is turnably supported on a support shaft 7 6 mounted in 
the body 11 and having an axis perpendicular to a plane including 
an axis of the cooperative turn shaft 12 . A return spring 78 which 
is a torsion spring is mounted between the second block lever 20 
and a receiving portion 77a provided on a solenoid housing 77 
mounted to the body 11, and surrounds the support shaft 7 6 so that 
it biases the second block lever 20 toward the disengaged position . 

A second solenoid 80 having an operational axis parallel 
to the cooperative turn shaft 12 is accommodated and fixed in the 
solenoid housing 77, and adapted to be brought into an energized 
state when a shift lever (not shown) is in a position other than 
a parking position. 

A plunger 81 of in the second solenoid 80 and the second 
block lever 20 are operatively connected to each other so that 
the plunger 81 is operated toward a retracted position in response 
to the operation of the second block lever 20 from the disengaged 



19 

position to the engaged position. In a deenergized state of the 
second solenoid 80, the plunger 81 is brought into a protruding 
position in response to the turning of the second block lever 20 
from the engaged position to the disengaged position by the spring 
force of the return spring 78 . In the energized state of the second 
solenoid 80, the second solenoid 80 exhibits an attracting force 
for retaining the plunger 81 at the retracted position against 
the spring force of the return spring 78. 

An accommodating groove 82 is formed in a continuously- 
annular shape around the outer periphery of the intermediate 
portion of the cooperative turn shaft 12. A restraining face 83 
is provided on a portion of a side of the cooperative turn shaft 
12 in front of the accommodated groove 82, and adapted to inhibit 
the turning of the cooperative turn shaft 12 from the ACC position 
to the LOCK position by engagement with the second block lever 
20 which is in the engaged position. 

A cam face 84 is provided on a portion of a side of the 
cooperative turn shaft 12 in the rear of the accommodating groove 
82 f so that it is brought into abutment against the second block 
lever 20 which is in the disengaged position in response to the 
movements of the rotor 17 and the cooperative turn shaft 12 from 
the LOCK position to the ACC position. The cam face 84 is formed 
into a shape suitable for operating the second block lever 20 to 
the engaged position against the spring force pf the return spring 
78 in response to the turning of the cooperative turn shaft 12 
from the ACC position to the ON position. 

When the cooperative turn shaft 12 is turned to the START 
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position along with the rotor 17 to start the engine, the second 
solenoid 80 is in the non-energized state and the second block 
lever 20 is in the disengaged position, in the LOCK position of 
the cooperative turn shaft 12. When the cooperative turn shaft 
12 is turned from the LOCK position to the ACC position, the cam 
face 84 is brought into abutment against the second block lever 
20. When the cooperative turn shaft 12 is further turned from the 
ACC position to the START position, the second block lever 20 is 
forcibly turned by the cam face 84 to the engaged position against 
the spring force of the return spring 78. 

Moreover, since the plunger 81 of the second solenoid 80 
and the second block lever 20 are operatively connected to each 
other so that the plunger 81 is operated toward the retracted 
position in response to the turning operation of the second block 
lever 20 from the disengaged position to the engaged position, 
the plunger 81 of the second solenoid 80 is already in the retracted 
position, before the shift lever is shifted to a drive position 
or the like other than the parking position to start the 
energization of the second solenoid 80 after the turning of the 
cooperative turn shaft 12 to the START position. 

Therefore, the second solenoid 80 is merely required to 
exhibit an electromagnetic force enough to retain the plunger 81 
to the retracted position, when the energization of the second 
solenoid 80 is started by shifting the shift lever to the drive 
position or the like after starting of the engine. Thus, it is 
possible to suppress the current consumption by the second solenoid 
80 to a small level, and as a result to also suppress the amount 
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of heat generated by the second solenoid 80 to a small level. 

When the cooperative turn shaft 12 is operated from the ON 
position to the ACC position, the engine is stopped, but in this 
case, if the shift lever is in a position other than the parking 
position, the second solenoid 80 remains energized, and the plunger 
81 remains in the retracted position. As long as the plunger 81 
of the second solenoid 80 is in the retracted position, the second 
block lever 20 cannot be turned toward the disengaged position. 
Even if an attempt is made to turn the rotor 17 and the cooperative 
turn shaft 12 from the ACC position to the LOCK position, the 
turning of the cooperative turn shaft 12 to the LOCK position is 
inhibited by the abutment of the second block 20 against the 
restraining face 83. 

In this case, if the shift lever is shifted to the parking 
position, the energization of the second solenoid 80 is stopped 
and in response to this, the second block lever 20 is returned 
to the disengaged position by the spring force of the return spring 
78, whereby the turnings of the cooperative turn shaft 12 and the 
rotor 17 from the ACC position to the LOCK position are permitted. 

The locking mechanism 14 is switched over between the locking 
state in which it is in engagement with the steering shaft to 
inhibit the turning of the steering shaft, and the unlocking state 
in which it is out of engagement with the steering shaft to permit 
the turning of the steering shaft. The locking mechanism 14 
includes a cam 85 provided at the intermediate portion of the 
cooperative turn shaft 12, a slider 87 slidably carried in the 
body 11 and having a through-bore 86 through which the cam 85 is 
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passed, a locking pin 88 connected to the slider 87 and capable 
of engaging with the steering shaft, and a spring 90 mounted between 
a cap 89 mounted to the body 11 and the slider 87 to bias the slider 
87 in a direction to bring the locking pin 88 into engagement with 
the steering shaft. 

In the locking mechanism 14, when the rotor 17 is in the 
position other than the LOCK position, i.e., in the ACC position, 
the ON position or the START position, the lock pin 88 can be 
disengaged from the steering shaft to permit the turning of the 
steering shaft. When the rotor 17 is in the LOCK position, the 
cam 85 is in a turned position in which the slider 87 can be moved 
by the spring force of the spring 90 so that the locking pin 88 
is brought into engagement with the steering shaft. 

On the other hand, as the second key slider 72 is slid 
radially outwards of the rotor 17 by inserting the mechanical key 
32 into the keyhole 41 or by pushing in the rotor 17 by the control 
knob 30, the operating lever 74 is turned in a direction in which 
its rear end comes closer to the slider 87. However, the slider 
87 has an engagement recess 87a provided in its outer side and 
formed so that the rear end of the operating lever 74 is brought 
into engagement in the engagement recess 87a to retain the locking 
mechanism 14 at the unlocking state, when the locking mechanism 
14 has been brought into the unlocking state in response to the 
turning of the rotor 17 to the position other than the LOCK position . 
Thus, even if the rotor 17 is in the LOCK position, the locking 
mechanism 14 cannot be brought into the locking state, unless the 
operating lever 74 is turned in a direction of disengagement of 
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its rear end from the engagement recess 87a by withdrawing the 
mechanical key 32 from the keyhole 31 or by releasing the pushing-in 
of the rotor 17. 

The rear end of the cooperative turn shaft 12 is connected 
to an operating member 91 of the rotary switch 13 for relative 
non-turning about an axis, so that the rotary switch 13 is operated 
in a switching manner in response to the turning of the operating 
member provided by the turning of the cooperative turn shaft 12 
operatively connected to the rotor 17 . 

Referring also to Fig. 10, the control knob 30 made of a 
synthetic resin is detachably fastened from axially outside to 
the front end of the rotor 17, for example, by a pair of screw 
members 92, 92. 

The control knob 30 is integrally provided with a cylindrical 
tube 30a inserted into the ring member 22, a connecting jaw 30b 
overhanging radially inwards from an inner surface of the 
connecting tube 30a closer to the rotor 17, an operating grip 30c 
which is formed into a rectangular shape to protrude to opposite 
sides from the connecting tube 30a in one direction along one 
diametrical line of the connecting tube 30a and which is connected 
to the connecting tube 30a, and jaws 30d, 30d overhanging to 
opposite sides from an end of the operating grip 30a closer to 
the connecting tube 30a in a direction perpendicular to the 
above-described one direction. 

On the other hand, the rotor 17 has a fitting tube 17a at 
its front end so that the fitting tube 17a is fitted into the fitting 
tube 30a and abuts against the connecting jaw 30b. The control 
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knob 30 is detachably fastened to the front end of the rotor 17 
by threaded engagement between the fitting tube 17a and the pair 
of screw members 92, 92 inserted through the connecting jaw 30b. 

The control knob 30 is also provided with an opening 93 which 
leads to the keyhole 31 in a state in which the control knob 30 
has been fastened to the rotor 17. The opening 93 comprises a 
key-insertion bore portion 93a defined by an inner periphery of 
the connecting jaw 30b and opposed to the keyhole 31 at a distance 
left therebetween, a first mounting bore portion 93b formed within 
the connecting tube 30a in such a manner that the key-insertion 
bore portion 93a opens into a central portion of a closed end, 
and a second mounting bore portion 93c which is formed within the 
operating grip 30c so that the grip 32a of the mechanical key 32 
can be inserted into the second mounting bore portion 93c and which 
is connected to the first mounting bore portion 93b and opens into 
the front end of the control knob 30. Moreover, notches 94, 94 
are provided respectively in sidewalls of opposite ends of the 
operating grip 30c of the control knob 30 protruding to opposite 
sides from the connecting tube 30a so that notches 94, 94 are flush 
with and lead to an inner side of the second mounting bore portion 
93c. 

A key guide member 95 as a cover member formed into a ring 
shape from a synthetic resin, is fitted into the first mounting 
bore 93b of the opening 93, to cover from outside the pair of screw 
members 92, 92 for fastening the control knob 30 to the rotor 17, 
and is provided with an engagement claw 97 adapted to be resiliently 
engaged into an engagement bore 96 provided in the connecting tube 
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30a of the control knob 30. Namely, the key guide member 95 is 
mounted in the first mounting bore portion 93b of the opening 93 
in the control knob 30 to cover the screw members 92, 92 from 
outside . 

Moreover, the jaws 30d, 30d of the control knob 30 are formed 
on the control knob 30 so that the engagement bore 96 faces outwards 
between the j aws 30d, 30d and the ring member 22, as shown in Fig . 1 . 
The resilient engagement of the engagement claw 97 in the 
engagement bore 96 can be released by insetting a tool (not shown) 
into a space between one of the jaws 30d, 30d and the ring member 
22 , thereby removing the key guide member 95 from the control knob 
30. Thus, the key guide member 95 is detachably mounted in the 
first mounting bore portion 93b of the opening 93 in the control 
knob 30. 

The key guide member 95 is provided with a guide bore 98 
for guiding the mechanical key 32 to the keyhole 31 along the 
key-insertion bore portion 93a. The guide bore 98 comprises a 
first bore portion 98a extending rectilinearly in correspondence 
to the key-insertion bore portion 93a of the opening 93 in the 
control knob 30, and a second bore portion 98b leading to the first 
bore portion 98a in such a manner that its diameter is increasing 
in a direction away from the rotor 17. 

When the mechanical key 32 is not used, a knob cap 100 made 
of a synthetic resin is detachably mounted to the control knob 
30, so that it is fitted into the opening 93 to close the keyhole 
31 from outside, as shown in Figs.l to 3 and 7. 

The knob cap 100 is integrally provided with a first cover 
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portion 100a adapted to close an opening in a front end of the 
second mounting bore portion 93c of the opening 93 in the control 
knob 30 f a pair of second cover portions 100b, 100b leading to 
opposite ends of the first cover portion 100a to close the notches 
94, 94 of the control knob 30, respectively, an engagement claws 
100c, 100c connected to tip ends of the second cover portions 100b, 
100b, respectively, an insertion plate lOOd connected 
perpendicularly to a central portion of the first cover portion 
100a in such a manner that it is inserted into the opening in the 
control knob 30, a pair of plate-shaped resilient portions lOOe, 
lOOe provided at a tip end of the insertion plate lOOd to 
resiliently contact with an inner surface of the key-insertion 
bore portion 93a of the opening 93, and a pair of projections lOOf , 
lOOf protruding from an intermediate portion of the insertion plate 
lOOd so that they are opposed to the engagement claws 100c, 100c 
from inside. 

On the other hand, a connection between the connecting tube 
30a and the operating grip 30c is provided with a pair of engagement 
bores 101, 101 for resilient engagement with the engagement claws 
100c, 100c. Thus, when the knob cap 100 is inserted into the 
opening 93 so that the resilient portions lOOe, lOOe at the tip 
ends of the knob cap 100 are resiliently brought into contact with 
the inner surface of the key-insertion bore portion 93a, the 
engagement claws 100c, 100c are resiliently brought into 
engagement in the engagement bores 101, 101, whereby the control 
knob 30 is mounted. Moreover, the first and second cover portions 
100a and 100b, 100b of the knob cap 100 are formed so that they 
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are flush with and connected to the outer surface of the control 
knob 30 in a state in which the knob cap 100 has been mounted to 
the control knob 30. 

The state of the engagement claws 100c of the knob cap 100 
engaged in the engagement bores 101 can be released by pushing 
the engagement claws 100c from outside the operating grip 30c of 
the control knob 30 using a tool (not shown) . That is, the knob 
cap 100 is detachably mounted to the control knob 30, but an 
excessive bending of the engagement claws 100c during pushing of 
the engagement claws 100c by the tool is inhibited by the 
projections lOOf opposed to the engagement claws 100c from inside. 

Areas around the control knob 30 and the keyhole 31 are 
illuminated by an illuminating means 102 . The illuminating means 
102 is comprised of a light-emitting element 103 such as a 
light-emitting diode, and a lens 104 for guiding light from the 
light-emitting element 103. 

The light-emitting element 103 is mounted to a front portion 
of the control substrate 52. The lens 104 comprises a cylindrical 
portion 104a, a ring portion 104b connected to a rear end of the 
cylindrical portion 104a and supported on the housing 15, and a 
light-guiding portion 104c extended from the ring portion 104b 
toward the light-emitting element 103 to guide the light from the 
light-emitting element 103. 

The cylindrical portion 104a of the lens 104 is inserted 
into a space between the connecting tube 30a of the control knob 
30 and the ring member 22, so that the light emitted from the 
cylindrical portion 104a is emitted forwards from between the 



* 



28 



connecting tube 30a and the ring member 22, whereby the entire 
periphery of the control knob 30 is illuminated. Moreover, when 
the control knob 30 is viewed from front in a state in which the 
knob cap 100 has been removed, the area around the keyhole 31 in 
the rotor 17 is illuminated, because the light from the cylindrical 
portion 104a of the lens 104 is emitted forwards from the pair 
of engagement bores 101, 101, as clearly shown in Fig. 4. 

The operation of the present embodiment will be described 
below. When the rotor 17 is turned by the control knob 30, the 
communication is carried out between the vehicle and the mobile 
instrument carried by the vehicle user upon the pushing of the 
control knob 30 conducted as a trigger. In response to the 
confirmation of the identification of the ID code, the first 
solenoid 40 for driving the first block lever 19 is operated so 
as to release the engagement between the first block lever 19 and 
the lever-engagement groove 37 provided in the cylinder 16 turned 
along with the rotor 17, whereby the turning operation of the 
control knob 30 is permitted. In this case, the positioning means 
42 is provided between the cylinder 16 and the stationary housing 
15 for determining the position of the cylinder 16 around the 
turning axis so that the clearances between the opposite sides 
of the first block lever 19 and the sides of the lever-engagement 
groove 37 are equal when the cylinder 16 is in the LOCK position. 

Thus, when the cylinder 16 is brought into the LOCK position, 
the clearances between the opposite sides of the first block lever 
19 and the sides of the lever-engagement groove 37 are determined 
to be the same by the operation of the positioning means 42. 
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Therefore, it is possible to avoid that the cylinder 16 and the 
fist block lever 19 are put into abutment against each other upon 
the operation of the first block lever 19 to the disengaged side, 
thereby preventing the occurrence of the uneven wear of the 
cylinder 16 and the first block lever 19. It is also possible to 
ensure that even if the control knob 30 is turned quickly, the 
first block lever 19 can be disengaged from the lever-engagement 
groove 37 before the cylinder 16 collides with the first block 
lever 19, thereby preventing the occurrence of the uneven wear 
due to the collision. 

Moreover, the positioning means 42 is comprised of the 
fitting recess 43 of the substantially V-shape provided around 
the outer periphery of the cylinder 16 and having the inclined 
faces 43a, 43a on the opposite sides in the circumferential 
direction of the cylinder 16, the sphere 44 capable of being fitted 
into the fitting recess 43 while contacting both the inclined faces 
43, 43a, and the spring 45 adapted to exhibit the resilient force 
for biasing the sphere 44 toward the fitting recess 43. The 
reliable positioning of the cylinder 16 in the LOCK position and 
the smooth turning of the cylinder from the LOCK position can be 
achieved by the positioning means 42 of a simple construction. 

The rotor 17, to which the control knob 30 is coupled and 
which is provided with the keyhole 31 into which the mechanical 
key 32 can be inserted, is provided with the key insertion- 
restraining means 5 6 which is adapted to permit the insertion of 
the mechanical key 32 into the keyhole 31 when the rotor 17 is 
in the LOCK position, but to inhibit the insertion of the mechanical 
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key 32 into the keyhole 31 when the rotor 17 has been turned from 
the LOCK position using the control knob 30. Therefore, the 
mechanical key 32 cannot be inserted erroneously upon the turning 
of the rotor 17 by the control knob 30, by ensuring that the 
insertion of the mechanical key 32 into the keyhole 31 is inhibited 
by the key insertion-restraining means 56 when the rotor 17 has 
been turned from the LOCK position by the control knob 30. Thus, 
the possibility of the occurrence of the erroneous motion due to 
the insertion of the mechanical key 32 can be eliminated. 

Moreover, the key insertion-restraining means 56 comprises: 
the slider 57 which is mounted to the rotor 17 so that it can be 
slid between the insertion-permitting position for permitting the 
insertion of the mechanical key 32 into the keyhole 31 and the 
insertion-inhibiting position for inhibiting the insertion of the 
mechanical key 32 into the keyhole 31, while being biased toward 
the insertion-inhibiting position, and so that the urging force 
from the mechanical key 22 toward the insertion-permitting 
position is applied to the slider 57 in response to the insertion 
of the mechanical key 32 into the keyhole 31; and the 
sliding-movement restraining member 58 which is mounted to the 
rotor 17 so that the sliding of the slider 57 to the 
insertion-permitting position is permitted in the state in which 
the rotor 17 is in the LOCK position, but the sliding of the slider 
57 to the insertion-permitting position is inhibited when the rotor 
17 has been moved from the LOCK position. That is, the key 
insertion-restraining means 56 can be constituted simply by the 
slider 57 and the sliding-movement restraining member 58. 
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The control knob 30 mounted to the rotor 17 is detachably 
fastened to the front end of the rotor 17 from axially outside 
the rotor 17 by the pair of screw members 92, 92. Therefore, the 
control knob 30 can be removed easily from the rotor 17 by loosening 
the pair of screw members 92, 92 from outside the control knob 
17, thereby facilitating maintenance such as exchange of the 
control knob 30 and exchange of the ring member 22 located behind 
the control knob 30. 

Moreover, the key guide member 95 is detachably mounted to 
the control knob 30 to cover the screw members 92 from outside, 
and hence the appearance can be improved by the covering of the 
screw members 92. 

Further, the opening 93 is provided in the control knob 30 
to lead to the keyhole 31 which is provided in the rotor 17 so 
that the mechanical key 32 can be inserted into the keyhole 31. 
The key guide member 95 adapted to be inserted into the opening 
93 and having the guide bore 98 for guiding the insertion of the 
mechanical key 32 into the keyhole 31 is detachably mounted to 
the control knob 30 to cover the screw member 92 disposed in the 
opening 93. Therefore, the appearance can be further improved, 
because the screw members 92 and the key guide member 95 are 
accommodated in the control knob 30, and the insertion of the 
mechanical key 32 into the keyhole 31 is facilitated by guiding 
the mechanical key 32 along the guide bore 98 in the key guide 
member 95. 

In addition, the knob cap 100 adapted to be fitted into the 
opening 93 for closing the keyhole 31 is detachably mounted to 
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the control knob 30, and hence when the mechanical key 32 is not 
used, the keyhole 31 can be closed by the knob cap 100 so that 
it is invisible, leading to an improvement in appearance. 

The knob cap 100 is formed so that it is flush with the outer 
surface of the control knob 30 when it has been fitted into the 
opening 93, whereby in the state in which the knob cap 100 has 
been mounted to the control knob 30, the united appearance can 
be provided to the knob cap 100 and the control knob 30, leading 
to an excellent appearance and a good touch in turning the rotor 
17 by the control knob 17. 

Further, since the resilient portions lOOe, lOOe are 
integrally formed at the tip end of the knob cap 100 to resiliency 
contact with the inner surface of the end of the opening 93 adjacent 
the keyhole 31, the knob cap 100 can be guided while providing 
a moderate resistance feeling during the mounting of the knob cap 
100 to the control knob 30, and moreover it is possible to suppress 
the chattering of the knob cap 100 within the control knob 30 upon 
the mounting of the knob cap 100 to the control knob 30. 

Yet further, the areas around the control knob 30 and the 
keyhole 31 are illuminated by the illuminating means 102 and hence, 
the control knob 30 and the keyhole 31 can be visually observed 
with ease even in the night, whereby the operability of the steerage 
locking system in the night can be improved. 

Although the embodiment of the present invention have been 
described in detail, it will be understood that the present 
invention is not limited to the above-described embodiment, and 
various modifications in design may be made without departing from 
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the spirit and scope of the invention defined in the claims 



